pates in the permeability (HASHIMOTO 1961) . It is of considerable interest to study whether or not alkaline phosphatase reveals any change in activity in the capillary system with experimentally induced cerebral swelling, in which an altered permeability has been reported (BAKAY 1956 ).
I. Materials and Methods.
Materials. WISTAR strain albino rats, weighing 100-200g, and adult cats weighing over 2kg were used in the present investigation. Rats were killed by a blow on the neck and used mainly for the preliminary experiments in which the distribution of the alkaline phosphatase activity in the normal brain was studied.
Studies to follow the enzymatic changes in the experimentally induced cerebral swelling were performed in adult cats. Experimental cerebral swelling. Ten cats were operated for the experimental cerebral swelling by the method of ISHII et al.(1959) . The balloon was introduced in the right frontal area. Seven out of 10 cats survived and were used for the histochemical study. Three unoperated cats were used for controls. Methods for the effective production of the experimental cerebral swelling and for the excision of tissues from animals have been described in detail previously (HAYAISHI et al. 1961; ISHII et al. 1959; ISHII & T ANI 1962; OGAWA, SHINONAGA & SUZUKI 1962 a) .
Histochemical demonstration of alkaline phosphatase (ALPase) activity. The modified GOMORI's calcium-cobalt sulfide method was applied on the acetone fixed cryostat sections. The method of making acetone fixed cryostat sections has been described in the previous publication (OGAWA & SHINONAGA 1961 Distribution of ALPase activity in the normal brain. In the normal rat brain, the ALPase activity was positive in the nerve cells (particularly in the cell membranes and the canalicular structures of the GOLGI complex in addition to the diffuse faint stain in the cytoplasm)(Figs.
1-3), the choroid. plexus (Fig. 4) , the pia mater ( Fig. 1 ) and the whole capillary system ( Fig. 1 ) at pHs 9.5 and 9.2 with both substrates used. At pH 9.0. however, the ALPase activity was absent in neuronal elements and was positive only in the capillary system, the pia mater and the choroid plexus ( Fig. 5 ). The positive reaction in the capillary system was striking in particular. Changes of ALPase in the experimental cerebral swelling. The positive ALPase activity in the capillary system particularly at pH 9.0 was interpreted in terms of the possible participation of ALPase in the permeability, and the ALPase activity in the experimental cerebral swelling was examined at pH 9.0. The ALPase activity in the capillary system in the experimental cerebral swelling was markedly decreased in comparison with that of controls in 6 out of 7 cases tested (Figs. 6-8) .
In the remaining one case the ALPase activity was almost equal to that of controls or only slightly lower than controls. The population of the capillaries per unit area of the swollen brain appeared to be fewer than that of controls. However, by and large, there were no detectable differences in the size of the capillary lumen or the thickness of its wall. Another probable role of the ALPase in the GOLGI structures is its affiliation with the absorptive function in connection with the cell membranes which are also positive for ALPase activity.
A specific localization of ALPase in the capillaries in the brain has been discussed by WISLOCKI and DEMPSEY (1948) who postulated that the ALPase might be an essential part of the blood-brain barrier by regulating the passage of phosphatecontaining substances and also by protecting the brain from certain noxious agents. Whereas BOURNE (1958) described that the blood-brain barrier as well as the synaptic regions have strong dephosphorylating activity, suggesting that ALPases are responsible for alteration of permeability or supply of free energy, since phosphates are also asscciated with other membranes across which solutes must pass. Recent electron histochemical studies have also revealed that phosphatases are associated with the plasma membranes (ESSNER et al. 1958; MOELBERT et al. 1960; OGAWA, MASUTANI & SHINONAGA 1962; OGAWA, SHINONAGA & SUZUKI 962b) .
It was interesting to find the decreased ALPase activity in the capillary system in the experimental cerebral swelling studied in the present investigation, since it has been known that in most cases the permeability of the morbid capillaries in the swollen brain is increased (BAKAY 1956 ). The decrease in capillary ALPase activity has also been reported in the experimental cerebral edema obtained by intraperitoneal injection of fresh albumin (FURUYA 1959) and in the experimental adrenal edema obtained by sodium depletion (EGER et al. 1953 FURUYA (1959) mentioned that the decreased capillary ALPase activity can also be seen in the anoxic brain. Taking into consideration the fact that the rate of filtration is increased three or fourfold b a short period of oxygen deprivation and that prolonged oxygen deficiency renders the capillary wall so permeable that even protein molecules pass through with ease (FULTON 1955) , the cerebral swelling obtained experimentally by the balloon method in this study may well be based on the primary occurrence of the anoxia in the area where the balloon was applied.
The reason why capillary ALPase activity indicates a decreaes in the cerebral swelling needs further investigation.
1. The distribution of the alkaline phosphatase (ALPase) activity in the normal brain of Wistar strain albino rats and the changes of ALPase activity in the experimentally induced cerebral swelling in the cats were studied. The cerebral swelling was obtained by the balloon method, and the GOMORI's calcium-cobalt sulfide method was used for the demonstration of ALPase activity.
2. In the normal brain, ALPase activity was positive in the nerve cells (cell membranes and the canalicular structures of the GOLGI complex), the pia mater, the choroid plexus and whole capillary system at pH 9.5. At pH 9.0, however, only the capillary system, the pia mater and the choroid plexus were positive. In the experimentally induced cerebral swelling the capillary ALPase activity revealed a prominent decrease as judged by the color intensity at pH 9.0. Although the decrease 
